Growing usage of animals in the research projects has drawn more attention to their welfare and ethics surrounding this practice. Dissemination of information about the existing ethical consideration and alternatives in animal experiments has two important functions; first, it increases the researcher's awareness of the possible methods of using animals in the experiment, and second, to ensure that potential users are aware of the established alternatives. For example, legislations enacted in many countries during the 1980s state that laboratory animal applications should be reduced, refined and replaced wherever possible according to principles of the 3Rs. Thus, scientists around the world tried to apply the 3Rs in their biomedical researches regarding welfare of the laboratory animals. However, the Qur'an, the holy book of Muslims, and also Hadiths contain the obligatory ways to keep and treat animals since their revelations. According to Islamic viewpoint, animals represent Allah's ability and wisdom, and humans must pay attention to their health and living conditions. Several Islamic manuscripts state that animals have their own position in the creation hierarchy and humans are responsible for supplying minimal facilities and their welfare. This paper has tried to review ethical consideration in animal experiments and regarding Islamic resources in this case to encourage providing comprehensive ethical regulations in animal experiments which its establishment could be beneficial for animal ethics committees or research institutes.
Introduction
Increasingly use of animals in the scientific procedures has drawn more attention to the primary ethics of these valuable creatures. There are international guidelines for use and care of animals in scientific procedures, which references have been made to some of them in this paper. One of these guidelines is represented by the National Advisory Committee for Laboratory Animal Research (NAC LAR, Singapore), which seems to launch concise yet comprehensive considerations about the use and care of animals for scientific and research purposes. The NACLAR guidelines set out the responsibilities of all the sections involved in using and care of animals for research goals, according to accepted scientific, ethical and legal guidelines. It has been agreed that proposal to use animals for research goals must be assessed by an Institutional Animal Care and Use Committee (IAC UC) in approval of the Guidelines (1) . These international guidelines are classified into three parts that should be considered together as a comprehensive document:
The first part, "Guiding principles for the care and use of animals for scientific purposes", explains all principles which promote the humane and responsible care and use of animals for research and scientific goals. The concept of the principles describes the 3Rs-Replacement, Reduction and Refinement. The limitation of the principles consist all aspects of the care and use of animals for research and scientific goals including their use in teaching, field trials, environmental studies, research, diagnosis, product testing, and the production of biological products (2, 3) . This part describes the responsibilities of institutions, scientists and persons who are involved in the care and use of animals for research and scientific goals. All scientific facilities which house and use animals for research goals will have to utilize according to the Guidelines to qualify for licensing from the Agri-Food and Veterinary Authority (AVA).
The second part, "Guidelines for institutional animal care and use committee", includes the guiding principles for using and care of animals for research goals and explains in detail the operational aspects pertaining to the Institutional Animal Care and Use Committee (IACUC). The IACUC is responsible for the assessment and evaluation of animal care and use programs of an institution, and is responsible for confirming that the care and use of animals for research goals and all animal experimental methods are in compliance with the guidelines. Under the guidelines, all institutions with scientific facilities have to establish their own IACUC to assume this function.
The third part, "Training guidelines", describes the training activities and requirements for users of animals and animal facilities personnel. This includes the scope of the core curriculum and the relevant core competencies, such as specific workshops for animal procedures. The Guidelines consider all animal users have to undergo appropriate training before initiation of any procedure using animals (2, 4) . However, Islam is predominant culture (more than 95%) and religion in our country and this holy religion is not silent in any case of ethical and educational concepts and it has also profound teachings on how to deal with animals. The main animal welfare regulations in Islam include considering to their natural needs, such as water, food and a suitable place to live, their living and mental condition, good health and avoidance of causing them pain, distress, or harm and unnecessary termination of their lives. These should be considered carefully by the people who work with these creatures (5) . For this study, some international and Islamic resources which were relavant to dealing with animals were collected via searching online papers and eBooks, primarily or as borrowing the books from the library, secondarily (are mentioned in reference section). Thence, the resources based on subjects were classified and summarized, and finally, all the extracted points were reviewed by experts familiar with Islamic and ethical issues. Some international guidelines and Islamic considerations regarding welfare of the animals used in research or teaching, have been collected that the most important of them are outlined below.
International Guidelines of using Animals
in Scientific Procedures Animal experiments should be designed only after due consideration of animal health and the advancement of knowledge on humans or animals weighed against the potential impacts on the welfare of the animals.
Researchers should treat animals as sentient and must consider their proper care and use and the avoidance or minimization of discomfort, distress, or pain as imperatives. In this field, the 3 'R' principles must be considered at all animal experiments: -Replacement of animal experimentation with alternative methods such as mathematical models, computer simulation and in vitro biological systems, which replace or complement the use of animals must be considered before embarking on any procedure involving use of animals.
-Reduction in the number of animals used which means minimum number of animals required to obtain scientifically valid results. Furthermore, scientific projects involving the use of animals must not be repeated or duplicated unnecessarily.
-Refinement of projects and techniques used to minimize impact on animals which means: (a) Animals chosen must be of an appropriate species and quality for the scientific projects concerned taking into account their specific biological properties, including genetic constitution, behavior, and microbiological, nutritional and general health status (2, 6, 7) .
Animal housing and management
Maintenance facilities of animals must be accurately designed, constructed, equipped and maintained to access a well standard of animal care and should follow acceptable standards of animal welfare for the particular species concerned and should fulfill scientific requirements.
In identifying the standards of animal care, the criterion should be animal well-being rather than mere ability to survive under the adverse conditions such as environmental extremes or high population densities (8) .
Veterinary care
Institutions should establish and operate adequate veterinary care, prepared by the attending veterinarian which includes:
The presence of appropriate facilities, equipment, personnel, and services to execute the guiding principles; using appropriate procedures to control diseases (e.g. vaccination and other prophylaxis, isolation and quarantine), diagnose, and treat diseases and injuries; daily observation of all animals to evaluate their health and well-being and finally certain manipulations or other tasks related to the care and use of animals must be performed only by the attending veterinarian (7, 9) .
Responsibilities of the Institutional Animal Care and Use Committees (IACUC)
The IACUC in each institute must assess the research procedures before granting approval for proposed projects or significant changes to on-going projects which the most important of its duties include:
The project proposals must describe a procedure designed to assure that discomfort, distress or pain to animals will be minimized or avoided. The researchers must provide written assurance that the activities do not unnecessarily duplicate previous experiments (10) . Projects which may cause more than momentary distress or pain to the animals will: (i) be done with appropriate analgesics, sedatives, or anesthetics; (ii) involve in their procedure designing, consultation with the attending veterinarian; (iii) not include the use of paralytics without anesthesia.
Personnel conducting procedures on the species being maintained or studied will be appropriately qualified and trained in those procedures. Procedures that involve surgery include appropriate provision for pre operative and post-operative care of the animals according to established veterinary medical practices. No animal will be used in more than one experiment unless justified for scientific reasons by the researcher (11, 12) .
Responsibilities of researchers
Researchers who use animals for scientific goals have a moral obligation to deal with the animals humanely and consider their welfare when designing the projects. Before any animal experiment begins, investigators should submit a proposal to the IACUC to demonstrate that the procedure will comply with the guiding principles. Moreover, the researchers must satisfy the IACUC of their competence to execute the techniques described in the experiment. The most important responsibilities of researchers in an animal experiment include:
-Minimize pain and distress: pain and dis-tress cannot always be properly assessed in animals and researchers must assume that animals experience pain in a manner similar to humans. Investigators must be familiar with the normal behavior patterns of the animal species chosen.
-Prevent unacceptable study end-points: death as an end-point is often ethically unacceptable and should be fully justified. When death cannot be avoided, the procedures must be designed to result in the deaths of as few animals as possible (13) .
-Avoid repeated use of animals in experiments: any animals should not be used in more than one experiment, either in the same or different projects, without the express approval of the IACUC.
-Minimize duration of experiments: experimental duration should be limited to that just sufficient to achieve the purpose of the experiment.
-Using appropriate euthanasia method: when it is necessary to kill an animal, human procedure must be used. These procedures must avoid distress, be reliable and produce rapid loss of consciousness without pain until death occurs (14) (15) (16) .
-Pre-operative planning: pre-operative physical examination can often identify potential problems, such as increased anesthetic risk, which may compromise the surgical procedure. Sick animals should be rejected.
-Choosing surgical procedure: surgical procedures must be carried out under specific local or general anesthesia. There should be adequate monitoring of the depth of anesthesia and effects such as cardiovascular and respiratory depression and hypothermia.
-Post-operative care: attention to pain relief is the fundamental goal of post-operative care. Animal models of disease; animals must be used only if the disease in the animal can serve as a reliable model for research on the human disease.
-Experimental manipulation of animals' genetic material: all proposals to manipulate the genetic material of animals, their germ cells or embryos must be submitted to the IACUC for approval.
-Experimental induction of tumors: the site for induction of neoplasia should be chosen accurately. Subcutaneous, intradermal and flank sites must be chosen wherever possible. Prior to the use of brain, footpad, and eye sites, specific justification as to the lack of any other alternative must be made to the IACUC (11, 14, 15) .
Responsibilities of teachers
When animals are being used to obtain educational purpose, the person in charge of the class should: (i) accept responsibility for ensuring that the care and use of the animals is in compliance with all relevant legislation and NACLAR guidelines; (ii) allow students to anaesthetize animals or do surgery only if it is essential for their training; and (iii) be responsible for the humane killing of the animals, if required, bearing in mind that it is good practice to segregate manipulated animals from animals held under normal living conditions.
Persons supervising students who are training in research should ensure that the students are completely instructed prior to using animals and should be responsible for the ethics and the welfare of animals used by students (15, 17) .
Islamic Considerations for using Animals in Scientific Procedures
There are three sources of Islamic law which the first one is Qur'an Majeed; Hadiths or Traditions, is the second source; and Ijtihad, the endeavor of a Muslim scholar to derive a rule of divine law from Qur'an and Hadiths without relying on the views of other scholars, is the third one. Together, these three sources make up Islamic case law or "Jurisprudence" that is the guideline to be followed for any legal question. Many issues relating to animals, such as cruelty to animals, experimentation on animals and human/ animal relationship did not exist 14 centuries ago, and therefore, no specific laws were passed about them. To decide on issues developed in recent times, Islamic Jurisprudence (fiqh) has left it to Muslim Jurists (fuqaha'a) to use their judgment by inference and analogy, based on the three above mentioned sources.
Dominion over animals
The Holy Qur'an describes that man has dominion over animals: "He (God) it is Who made you vicegerents on earth" (Holy Qur'an, 35:39), but makes clear that this responsibility is not unconditional and states what happens to those who misuse their freedom of choice and fail to conform to the conditions that limit this responsibility: "Then We reduce him (to the status of) the lowest of the low" (Holy Qur'an, 95:4, 5). "They are those whom Allah has rejected and whom He has condemned... because they served evil" (Holy Qur'an, 5:63). "They have hearts wherewith they fail to comprehend, and eyes wherewith they fail to see, and ears wherewith they fail to hear. Such (humans) are far astray from the right path" (Holy Qur'an, 7:179). There are people who take the concept of man's dominion over animals as a licentious freedom to break all the established moral rules designed to protect animal rights. Again, the Holy Qur'an urges in remonstrance: "And be not like those who say, 'We have heard,' while they do not hearken. Verily, the vilest of all creatures, in the sight of Allah, are those deaf and dumb ones who do not use their rationality" (Holy Qur'-an, 8:21, 22).
Experimentation on animals
Scientific and pharmaceutical experiments on animals are being done to find cures for diseases, most of which are self-induced by our own disorderly lifestyle. Many human problems physical, mental, or spiritual are of our own creation and our wounds self-inflicted. By no stretch of imagination can we blame animals for many of our troubles and make them suffer for it. All this (experiments), and much more, is being done to satisfy human needs, most of which are non-essential, fanciful, and wasteful and for which alternative, humane products are easily available. To kill animals to satisfy the human thirst for inessentials is a contradiction in terms within the Islamic tradition. Let us hope a day will dawn when the great religious teachings may at last begin to bear fruit; when we shall see the start of a new era, when man accords to animals the respect and status they have long deserved and for so long have been denied.
God in the Holy Qur'an, proposes all people to cerebrate regarding animals and their creation: do they not regard the camels, how do they created? (Holy Qur'an, 88:17). Have they not looked at the sky above them, how we have made and dressed it up? (Holy Qur'an, 50:6). Do they not look in the dominion of the skies and the earth and all things that God has created, (animals and plants) and may be the end of their lives to be close (Holy Qur'an, 7:185).
According to these verses, it is clear that Islam has a special point of view on all the creation aspects and none of the creatures is useless (18) . Human beings are advised to deal with animals compassionately and moderately in Islamic teachings. As the prophet Mohammad said: "Only the compassionate will enter the heaven. Brothers! animals have subtle senses, so do not torture or over load them as they will be hurt" (19) . It is morally important to determine to what extent we are allowed to use animals, especially in researches and whether we can consider ourselves as their real author. "Have you thought that we have created you for fun, and you would not return back to us?" (Holy Qur'an 23:115). The Holy Qur'an's verses and narrations of the prophet Mohammad and the immaculate Imams demonstrate that we are not allowed to terminate animals' lives; for i.e. there is a narration from the prophet Mohammad that He have said: If anybody kill a creature even a small bird without any reason, God will impeach him (Tarkol Atnaab 290, Nahjol Fasahe 250) because we are not their real owners (18) . In other words, animals and other creatures are not as commodities and tools and God is all creatures' real owner. Prophet Mohammad: "Do not hurt animals' face because they praise God" (19) . Based on Islamic teachings animal welfare must be provided and the most important cases in this regard include providing their natural needs, such as water, food and a suitable place to live, appropriate mental condition, good health and to prevent them from pain, distress, or harm and unnecessary termination of their lives (18) . Previous studies conducted in our country have demonstrated that since Islam is predominant religion in Iran and according to Islamic consideration, all creatures are in the divine presence, then nobody have authority to interfere animal's life without God's consent. Animals are part of our real life, so we can use them only with respect to the position for which are created. It must be in an ethical manner to benefit from the animals because they feel pain and distress certainly (18) . Another study in our country has tried to introduce some codes about animals in four sections; maintenance of animals and transporting them, husbandry and the personnel and researcher's knowledge (20) . Finally according to the Islamic believes and regarding to animal's positions in the nature we have to protect animal well being in the research and educational procedures.
Conclusion
Increasingly, humans transgress their ecological responsibilities. Instead of living within a circle of ecological interest, humans act in self-interest and at the expense of a relationship within nature that is caring and responsible. Millions of animals are used every year in many extremely painful and distressing scientific procedures. Legislation of animal experimentation in modern societies is based on the supposition that this is ethically acceptable when certain more-or less defined formal (e.g. logistical, technical) demands and ethical principles are met (21) . In comparison with the other Abrahamic Judaic and Christian traditions, there are more teachings about the treatment, care and respecting animal's ethics in Islam. Islamic teachings exhibit an ingrained environmental ethic of stewardship and a way of life for Muslims that are rooted firmly in seeking harmony with the environment. Islamic considerations have recommended humans to provide water and food for animals and respect to their welfare and safety. The development of biomedical sciences further obligates researchers to respect principles of caring and using animals because of expanded animals' utilization. It is hoped that utilization of ethical considerations in animal experiments improves the scientific design of the researches and related hygienic standards (14, 15) . This paper has tried to review ethical consideration in animal experiments and regarding Islamic resources in this case to establish comprehensive ethical regulations in animal experiments, which its establishment could be beneficial and useful for animal ethics committees or research institutes.
